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When Government drawings, specifications, or other data are
used for any purpose other than in connection with a definitely
related Government procurement operation, the United States
Government thereby incurs no responsibility nor any obligation
whatsoever, and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications,
or other data, is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may in any way be related thereto.
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11. INTRODUCTION

This report describes progress under Naval Air Systems Command

I Contract N00019-82-C-0190 for the second quarterly period. This

contract involves research in two areas: (1) the performance of

adaptive arrays with frequency-hopped signals, and (2) the performance

of adaptive arrays based on the Frost algorithm [111.

During the second quarter of this contract, most of our work has

again been concentrated on the first problem, adaptive arrays with

frequency-hopped signals. Our progress is described below.

11. PROGRESS

During the second quarter we have continued our studies on the

performance of adaptive arrays that receive frequency-hopped desired

signals. We have finished developing and debugging computer programs

that calculate several things of interest: the time response of the

array weights, the array output SINR versus time, the bit error

probability when the array is used in a DPSK (differential phase shift

1' keyed) communication system, the array pattern versus time, and other

quantities. These programs all allow one to input arbitrary array and

signal parameters. In particular, the frequency hopping characteristics

can be varied as desired.

Using these programs, we have run numerous curves of weight

response, SINR, bit error probability, array patterns and other

quantities of interest. We are currently studying these results to
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characterize them and are preparing a report that describes the effects

of frequency hopping on the array performance.

I1. REPORTS PUBLISHED

During the second quarter we have also published a technical report

on the effects of interference signal phase modulation on adaptive array

performance [2]. This report does two things. First, it presents a

mathematical technique that allows one to solve for the time behavior of

the array weights when there is phase modulation on the interference.

Second, it shows how this method may be used to determine the

performance of a 2-element array that receives an interference signal

with sinusoidal phase modulation. The effects of interference phase

modulation on the array behavior are shown to be similar to those of

interference envelope modulation [3]: the array modulates the desired

signal, and the array output SINR varies with time and causes the

desired signal bit error probability to increase. The report discusses

these effects and relates them to the interference parameters

(modulation frequency, phase deviation, power and angle of arrival).

IV. PLANS FOR NEXT QUARTER

During the next quarter we plan to finish our studies on frequency

hopping with adaptive arrays. A report will be published on this work.

Also, we plan to begin studies to determine the performance of the Frost

beamformer as a function of the number and type of constraints and other

parameters.

t2

T



V. FINANCIAL

As of December 31, 1982, a total of $43,161.48 has been expended

and an additional $662.90 has been committed but not yet paid. Thus, a

total of $43,824.38 has been spent or committed. This amount is

$3,824.38 over the initial funding of $40,000. (This contract is

incrementally funded in two $40,000 amounts. The second $40,000 has not

yet been received.)
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